
 

 

Abstract No. Agui0280 
EXAFS study in epitaxial SrTiO3 thin films on Silicon 
F.S. Aguirre-Tostado, A. Herrera-Gómez (CINVESTAV-Querétaro), J.C. Woicik (NIST), R. Droopad and Z. Yu 
(Motorola). 
Beamline(s): X23A2 
 
Introduction: SrTiO3/Si(001) has a wide range of potential applications, such as a dielectric gate in MOSFET 
devices [1], where the film thickness plays a very important role on the electrical properties. The aim of this study 
is to investigate the local structure in epitaxial STO/Si(001) before and after its critical thickness.  
Methods and Materials: Epitaxial SrTiO3 on Si(001) was studied with extended x-ray absorption fine structure 
(EXAFS). The strontium titanate thin films were previously grown on Si(001) by molecular beam epitaxy (MBE) for 
thickness of 200, 60 and 40Å. The data was recorded in the fluorescence mode for the Ti K-edge with the 
synchrotron electric field either parallel or perpendicular to the surface plane. 
Results: The gradual change on the Ti-O peak for the in-plane data (Figure 1) is in accordance to an epitaxial 
mode of growth where the unit cell is elastically strained. However for the perpendicular direction (out-of-plane) 
the amplitude of the Ti-O peak for thinner films is dramatically reduced. This, in combination with the increase and 
shift to lower energies of the pre-edge feature [2] (Figure 2), indicates a loss in oxygen coordination. The 
decrease of the oxygen coordination cannot solely account 
for the reduction of the Ti-O peak, so disorder also plays a 
role. This is as well in accordance to the broadening on the 
peak right after the main jump [2], also shown in Figure 2. 
Acknowledgments: This work was partially supported by 
the Consejo Nacional de Ciencia y Tecnología of México 
(CONACyT - Project No. 34721-E and 33901-U) and the 
Stanford Linear Accelerator Center (CRADA - Project No. 
158). 
References:  
[1] K. Eisenbeiser, J. M. Finder, Z. Yu, J. Ramdani, J. A. 
Curless, J. A. Hallmark, R. Droopad, W. J. Ooms, L. Salem, 
S. Bradshaw, and C. D. Overgaard, "Field effect transistors 
with SrTiO3 gate dielectric on Si", Appl. Phys. Lett. 76,1324-
1326(2000). 
[2] F. Farges, G.E. Brown and J.J. Rehr, "Ti K-edge XANES 
studies of Ti coordination and disorder in oxide compounds: 
Comparison between theory and experiment", Phys. Rev. B, 
56, 1809-1819(1997). 
 
 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

 

4.965 4.970 4.975
0.00

0.05

0.10

0.15

0.20

 

 

 

 

200 Å

 ε || surface plane
 ε ⊥ surface plane

N
or

m
al

iz
ed

 A
bs

or
pt

io
n 

µ(
E)

/∆
µ 0(E

0)

4.96 5.00 5.04 5.08

 

4.965 4.970 4.975
0.00

0.05

0.10

0.15

0.20

 

 

 

 

60 Å

 ε || surface plane
 ε ⊥ surface plane

Energy (KeV)

4.965 4.970 4.975
0.00

0.05

0.10

0.15

0.20

0.25

0.30

  

 

 

40 Å

 ε || surface plane
 ε ⊥ surface plane

 
Figure 2. Ti K-edge XANES spectra collected for STO/Si(001) samples for various thickness for both parallel and 

perpendicular polarizations. 
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Figure 1. Fourier transform of the EXAFS data for 
each polarization for different thickness 
considered (200, 60and 40Å). 


